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1. INNOVATIVE ROBOTIC SYSTEM FOR ANALYZING 3D OBJECTS 

Indicative of the plethora of applications, and the expanding opportunities 

for robotics, researchers at the Georgia Institute of Technology (United States) 

have developed an innovative robotic system for simulating and analyzing the 

chemical reactions of early Earth on the surface of rocks. In an experiment that 

was conducted by the researchers, a region in a round or irregularly shaped 

object was selected for analysis using a three-dimensional (3D) camera that is 

fitted to the robotic arm. This robotic arm mapped the 3D coordinates of the 

sample object’s surface that was being tested; the researchers had also 

programmed the robotic arm to poke the sample with an acupuncture needle. By 

poking the surface, the needle was made to collect a small amount of material, 

and then this material was deposited on a mass spectrometer for determining the 

chemical composition of the material. A mass spectrometer is a powerful tool for 

analyzing the surface chemistry of various objects and samples. It has been 

widely used for a range of research activities, but the samples for analysis have 

to be cleaned and prepared; for instance, in the case of rocks, it has to be cut 

into thin films. According to the researchers, this  robotic system is capable of 

analyzing the 3D mass spectrometry of native surfaces. This research has been 

published in the February 2014 edition of the journal Analyst . The US National 

Science Foundation (NSF)’s Major Research Instrumentation Program (MRI) grant 

and the NASA Astrobiology Program, under the NSF Center for Chemical 

Evolution, are some of the key organizations that have supported this research. 

To further test the capability of the robotic system in analyzing the 3D object, the 

researchers imprinted ink patterns on the surfaces of polystyrene spheres. The 

robotic arm was then employed to model the surfaces, probing the specific 
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regions, and analyze if the samples collected were sufficient for mass 

spectrometry analysis. By doing this, the researchers were also able to detect 

links of various colors and create a 3D image of the object with sufficient 

sensitivity for establishing the proof of their principle.  

According to the researchers, the initial findings  have marked a significant 

development in the employment of robots for 3D surface experiments on 

geological material. Currently, the researchers are working on improving the 

accuracy of the robots thereby enabling them to be adopted for a wide range of 

potential applications in the biomedical field. To achieve the aforementioned 

capabilities, a new mass spectrometer has been adopted, which has a higher 

resolution than the one employed in the initial stages of the research.  

The advantages of this robotic system are its capability to analyze 

irregular-shaped object in a 3D format and its potential for use in a wide and 

diverse range of applications.  

Details: Brett Israel, PR contact, Georgia Institute of Technology, 177 

North Avenue, Atlanta, Georgia 30332-0181. Email:  

brett.israel@comm.gatech.edu. Phone: +1-404-385-1933. URL: www.gatech.edu. 

 

2. THERMAL INTERFACE CONDUCTING MATERIAL FOR A WIDE RANGE OF 

APPLICATIONS 

 Development of thermal management schemes are becoming increasingly 

challenging as devices become ever- smaller, Researchers form the Georgia 

Institute of Technology have developed a novel thermal interface material that 

could be used for drawing heat from electronic devices in servers, automobiles, 

high brightness LEDs and also from certain mobile devices. This material is 

fabricated on heat sinks and heat spreaders, thereby making it easy to implement 

in devices. The easy integration of this material in devices also reduces the 

reliability challenges that are caused due to differential expansion seen in thermal 

conducting materials currently available in the market. According to the 

researchers, this novel material could be very efficient in addressing the thermal 

management issues. In addition, it could also enable companies to design novel 

electronic systems. The research was published in the March 2014 edition of 

journal Nature Nanotechnology and has been supported by the National Science 

Foundation (United States).  
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The new thermal material is produced from a conjugated polymer, 

polythiophene, having aligned polymer chains in nanofibers  that helps in the 

transfer of photons without causing brittleness in the crystalline structure. 

Formation of nanofibers also produces an amorphous material with thermal 

conductivity of 4.4 watts per meter kelvin at room temperature. This novel 

thermal material was tested at 200 degrees C, a temperature that would make 

this material useful in various vehicle applications. The structures of the material 

were grown in a multi-step process starting with an alumina template containing 

minute pores that are covered by an electrolyte. Whenever an electrical potential 

is applied to the template, electrodes present at base of each pore flow and form 

hollow nanofibers. The amount of electricity applied and the time of growth 

controls the length of the fibers and the thickness of the walls. The size of pores 

controls the diameter of the nanofibers. Once the monomer chains are formed, 

the nanofibers are cross linked with an electropolymerization process and then 

the template is removed. The resulting structure can then be attached to 

electronic devices or any other application for absorbing the heat. Researchers 

are currently working on further developing the thermal properties of this novel 

material; they also believe that this material could be scaled up in size for 

manufacturing and commercialization. The new thermal material is capable of 

allowing thermal interfaces that are as thin as three microns compared to the 

conventional materials, which allow as much as 50 to 75 microns.  A patent has 

been filed for this novel material and the researchers have also started a startup 

named Carbice Nanotechnologies for commercializing their thermal interface 

technologies.  

The advantages of this  thermal material are that it has high thermal 

conductivity and can be easily integrated into small electronic devices. The other 

advantage is the significantly low cost compared to the other materials currently 

available in the market. The low cost of this novel thermal material is because of 

the thermal interface technology that the researchers have developed. Due to the 

above-mentioned advantages, this material and the technology used in 

developing the material have the potential to be significantly adopted, following 

commercialization.  

Details: John Toon, PR contact, Georgia Institute of Technology, Georgia 

Institute of Technology, 177 North Avenue, Atlanta, Georgia 30332-0181. Phone: 

+1-404-894-6986. Email: jtoon@gatech.edu. URL: www.gatech.edu. 
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3. INNOVATIVE ROBOTIC SYSTEM FOR AIRCRAFT MANUFACTURING 

SECTOR 

Indicative of opportunities for autonomous robots capable of working 

alongside humans, a novel mobile robot assistant is being developed for helping 

technicians produce components in the airplane manufacturing sector. This novel 

robot is designed for carrying out tasks, such as, measuring, testing, and 

applying sealants, without putting the human lives at risk.  

This robot assistant is being developed through collaboration between 

Airbus DS, FACC AG, IDPSA, KUKA Laboratories GmbH, PROFACTOR GmbH, and 

Fraunhofer Institute for Factory Operation and Automation (IFF), the project's 

coordinator, under the EU funded project Validation of Advanced, Collaborative 

Robotics for Industrial Applications (VALERI). The robot is designed for operating 

autonomously and is capable of moving independently alongside technicians and 

engineers in a production plant and relieving them of monotonous stressful 

duties. When the assembly of fuselage elements is being carried out, large 

quantities of sealants are applied to the joints; mobile robots are well-suited to 

carry out this task. Mobile robots are more flexible and can be used at various 

stations of the production plant, at various speeds, performing functions such as 

delivering tools to the technicians from a warehouse or from different locations in 

the plant. In order to reduce the collisions between humans and the robots, the 

researchers have equipped the robots with mobile platform consisting of cameras 

and touch sensitive interfaces having a cushioning layer. The sensors attached to 

the robots act as an artificial skin, and by using this technology in combination 

with other optical sensors, it is possible to sense and avoid unintended collisions. 

For instance, if there is a contact, the robot stops immediately and moves in 

different direction. This robot also has a multi-extension arm possessing 12 

degrees of freedom, which enables movement sideways, as well as, rotation of 

the robotic arm. One of the unique features of this robot is its ability to move the 

robotic arm at the same time as it moves. The prototype of this robot is expected 

to be completed by the end of this year and the tests under real-life conditions 

are expected to be carried out by October 2015. In the first test that is scheduled 

to be carried out, the robot is going to be made to move autonomously, identify 

real airplane elements, and solve the tasks without causing any risk to human 

lives. Some of the potential application sectors for this mobile robot are ship 

building and production of wind turbines.  
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This mobile robot has potential to change the production process in the 

aviation industry by accelerating the process and making it more flexible, in 

addition to relieving humans from carrying out complicated tasks. With its 

capabilities, this mobile robot can be well-suited for the factories of the future.  

Details: José Saenz, Researcher, Fraunhofer Institute for Factory Operation 

and Automation IFF, Sandtorstraße 22, 39106 Magdeburg, Germany. Phone: +49-

391-4090-127. E-mail: jose.saenz@iff.fraunhofer.de. URL: www.fraunhofer.de. 

 

4. PATENT ANALYSIS OF PULTRUSION PROCESS 

Pultrusion is a type of manufacturing employed for producing a continuous 

length of reinforced polymer shapes (such as, composite materials) having 

constant cross sections. The raw materials used in this process can include liquid 

resin mixture containing resin, fillers, and specialized additives, in addition to 

flexible textile reinforcing fibers. The pultrusion process involves pulling of the 

above-mentioned raw materials through a heated steel-forming die using a 

continuous pulling device. The reinforcement materials are in continuous forms, 

such as, rolls of fiberglass. As the reinforcement is saturated with a resin mixture 

in the resin bath and pulled through a die, the hardening of the resin is initiated 

by the heat that is produced from the die and a rigid cured profile of the raw 

material is formed corresponding to the shape of the die. Many types of 

pultrusion machines are available based on the size and shape of the products 

being manufactured.  

From the patents that have been exhibited, it can be seen that the 

research has been carried out to enhance the pultrusion process for applications, 

such as, producing composite materials (including, carbon nanotube reinforced 

composites) or semi-finished products based on polymers. 
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Exhibit 1 depicts patents related to pultrusion process. 

Picture Credit: Frost & Sullivan 
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